We are here confronted with a paradox, the gravitational force bei always equilibrated by other forces, but the gravitational force doi work during a given displacement While the others do none. (There here no contradiction of the first law of thermodynamics, the ener required to increase the potential energy of position being provided heat inflow as the gas expands isothermally.) The solution of t paradox lies in the observation that the two forces concerned, the gra-tational force and the equilibrating forces, are entirely different in natu One is a body force, and the other a differential pressure, of the nature the stresses in an elastic solid. One would never think of saying thai gravitational force and the stresses called into play by it in an elas solid were equal to each other. Still less can one speak of the line integ of the equilibrating forces; such an expression can have only a forn meaning and cannot be equal to the work done by such forces duri the given displacement.
It follows that the concept of an impressed E.M.F. as the line integ of a non-electric force has a chance of being correct only in those ca; in which the non-electric force is in its nature a body force, like t forces of the electrostatic field.
Before defining precisely what we shall mean by an impressed E.M it is to be noticed that the idea is a relative one, as in all cases of ener transformation. Consider a closed circuit, for example, in which eve one is pretty well agreed in calling the impressed E.M.F. the work dc when unit quantity of electricity flows around the circuit. But we clone on what? If the circuit consists of a dynamo and a motor, sh we mean the total work clone by the motor, or the net work of dynai and motor together? It must be obvious that to give impressed E.M a precise meaning we must divide our universe into two parts; one is 1 part in which the action takes place which we specify as E.M.F., a the other we shall call the "outside" part, on which the action of i impressed E.M.F. is expended. We could therefore say that the i pressed E.M.F. of a closed circuit is the energy, including heat, delivei to "outside" agencies when unit quantity of electricity flows arou the circuit. In the example above, the motor may be taken as the o side agency to which energy is delivered by the E.M.F. of the dyna when unit quantity flows.
With this recognition that impressed E.M.F. involves the specifi tion of some outside agency to receive energy, and that the magniti of the E.M.F. will depend on the choice of the outside agency, we dei